With regard to the morbid physiology and pathology of the thymus gland in its relations to these deaths; observations of weight are very doubtful. Hammar gives. the weights: 1to 5-years ... 13grm. 21 to25years ... 24grmn.
THE material on which part of this paper is based has been obtained during the last five years through the courtesy of the coroners, particularly of South and West London. I wish to extend to them my grateful thanks for the opportunities afforded in the conduction of post-mortem examinations.
Broadly speaking, the post-mortem findings in deaths from anesthetics can be classed under five headings:
(1) Wthen there is evidence of status lymphaticus (a very small proportion of cases).
(2) When there is evidence of some gross accident, e.g., burning of the airpassages due to incorrect connexion of a Junker apparatus.
(3) Where post-mortem evidence shows either no abnormality, or else one frequently present in other cases, such as myocarditis or arteriosclerosis. These form a large number of the cases.
(4) When there is gross disease, i.e., intestinal obstruction or general peritonitis, and the patient's condition was precarious.
(5) The changes due to asphyxia in death due to spinal amnsthesia.
Under the first heading, to ensure comparable results, a uniform post-mortem technique must be adopted. It is impossible for the pathologist to state, except in cases of the grossest over-dosage, how much anesthetic has been given. In my experience the smell of anaesthetic noticed on opening the thorax varies according to the time which elapses after death before the examination is conducted, and when one has compared one's impressions from the figures supplied by the anesthetist, one is bound to confess that no definite rule is safe.
The post-mortem findings in status lymphaticus are quite definite, and in the absence of these the condition should not be diagnosed. They are: (1) Enlargement of the thymus; (2) hyperplasia of the glandular tissue at the base of the tongue, and not infrequently a brownish discoloration of the tongue-muscle when cut across;
(3) the tonsils are hypertrophied and the oral lymph-tissue is usually excessive; (4) a hyperplasia of the lymphatic tissue of the gastro-intestinal system particularly the pharynx, stomach and intestines. As Carter has pointed out, it gives the stomach a sago-like feel on touching; (5) Peyer's patches are far more obvious and stand out in bold relief in the intestinal wall, and, as Sir Bernard Spilsbury has observed, the increase in lymphoid tissue as one approaches the ileo ctecal junction gives the bowel an appearance and feel of a pile carpet; (6) the spleen is always large and sections show a marked hyperplasia of splenic structure with regard to the lymph follicles; (7) there is enlargement of the abdominal lymphatic glands; (8) Spilsbury states that in all cases there is some fatty degeneration of the cardiac muscle. Other observers have described cerebral hmorrhage, alteration in the bonemarrow, and thyroid enlargement--but of these findings I have no experience.
The phlegmatic or lymphatic type of patient is known by experience to furnish bad subjects for anaesthesia. These are children with obese outline, adenoid facies, little facial hair, and frequently a suggestion of eunuchism or hypopituitarism. Without wishing to attach any definite label or incriminate any one special gland, the examiner feels he is dealing with a case of endocrine dysfunction. In other cases there is no evidence at all. I know of one case in which a boy, previously healthy, died during the extraction of teeth under a light chloroform anesthesia. Ante mortem there had been notbing to indicate any lymphatic tendency. These figures are obviously subject to variation. At a recent meeting Bronte stated that his experience of two years' work on children and young adults dying of accident would lead him to regard thymic weights up to 50 grm. as normal. I am afraid my figures must be rough, because the scales we usually -have in a mortuary are not accurate to 10 grm., but generally speaking my experience would confirm Dr. Bronte's view. Bratton' states that the weight of the thymus increases rapidly during the first two years of life, then changes little till the seventh year, when it again increases, to fall slightly at the age of 11; and in general he supports Hammar's figures.
Various explanations of thymic death are offered. Morel and Aubert think that death is due to the action of the vagus, and bring evidence to show that it is impossible to produce syncope witn chloroform in dogs by artificially compressing Grawitz' space when the vagus has been cut or its function diminished by atropine Targetta thinks that an irritation of the nerve fibres to the trachea which refiexly irritate the bulbar nuclei may be the cause by producing a reflex cardiac inhibition.
Robinson and others consider that the syndrome is caused by respiratory syncope in view of anastomoses occurring between tlhe vagus and phrenic nerves. Paltauf believes that the condition is due to a lympho-toxaemia which, acting on the nervous centres, produces cardiac inhibition. Hammar states that his researches show no abnormality of the thymus in these cases, but considers that these findings are part of a general syndrome. This is true for adrenal insufficiency; Graves' disease and tetany are sometimes linked up with thymic dysfunction. Moreover, we have, as I have already pointed out, nearly always a hypoplasia of the heart and arteries. Sections of the heart show fatty degeneration and poor muscle staining, while the artery coats are thin and less elastic than normal. It may be that the rupture of these hypoplastic arteries-or a congenital aneurysm caused by a defective arterial system-may account for the cerebral hbemorrbage which has been described in some of these cases.
The similarity between death occurring in these cases and death from anaphylactic conditions is very suggestive. Many of the "lymphatics" belong to the group we clinically differentiate as hypocalcic. They tend to be catarrhal, are easily infected, rather lethargic mentally, the skin is thick, the teeth show in some cases deficient calcification, chilblains and other vasomotor changes may be present.
In a few cases I have made blood-calcium estimations, and these have been on the low side-8 to 9 mgm. per 100 c.c. I suggest, as a field for investigation or as a line of treatment, that these cases should be prepared with calcium. Oral administration of calcium, unless on an empty stomach and in large doses, is of little effect, but a definite rise in blood-calcium can be produced by intravenous administration, together with active parathyroid extract. It might be helpful to give 1 grm. of calcium gluconate in 10 c.c. of water intravenously, together with 30 to 40 units of the active parathyroid extract subcutaneously 11 or 2 hours before induction. Clearly, when so many different opinions are held as to the cause of death in status lymphaticus, the real cause is not yet known.
The position of the heart in these cases is by no means constant. It has stopped equally often in diastole and systole; of course, the efforts at artificial respiration, cardiac massage, etc., may in part be responsible for this. In the opinion of the aneesthetists who have been so good as to tell me their view, the circulation in these Journ. Path. and Bact., 1925. 9.03 eases seems to cease before respiration does. Deaths occurring when there has been some gross accident in administration are obvious. When chloroform has been used the buccal and oral mucosa are red and aedematous-the trachea contains frothy, muco-purulent, blood-stained material, smelling strongly of chloroform. The lungs in these cases are congested and smell strongly of the anmasthetic. If the chloroform liquid has actually entered the lung tissue, whitish red patches can be seen in the region of the hilum. Death in these cases is due probably as much to shock as to any other factor. I have recently had experience of three cases in which the patients died under anaesthesia where there was a gross accident, but not from the anestbetic. The induction in all these cases was short, with an ether chloroform mixture followed by open ether. In each case the administrator was a skilled anoesthetist of large experience.
In the first case the patient, who was being ana3sthetized for the purpose of insertion of radium needles in the cervix uteri, was progressing well, when suddenly her colour changed and she collapsed. Restorative efforts were of no avail. Post-mortem examination revealed a pulmonary embolism. I believe that this condition is more frequent than is generally supposed in analsthetic deaths, and it is found post mortem in difficult cases by adopting Sir Bernard Spilsbury's technique of removing the whole of the thoracic viscera and exploring the pulmonary vessels and their main branches before separating off the lungs.
In a second case there was a condition of acute pulmonary cedema-and I think death was due to the asphyxial effects of the cedematous fluid as much as to any other factor.
In a third case post-mortem evidence showed a coronary thrombosis which had occurred during anesthesia.
With regard to the pathology of pulmonary cedema: the cedema results from any irritant gas, such as ether, and causes changes, consisting, first of all, of dilatation of the small vessels adjoining the area acted on by the irritant-later there is an increased activity of the mucous glands. With more severe inflammation there is an exudation of plasma, with swelling and death of the tissues. Plasma may exude on the surface and is often streaked with blood. Later, fluid is extravasated from the capillaries and is found between the cells and in the alveolar spaces. Thlis coagulates and forms fibrin, which is often found. The irritant gas may cause constriction of the small bronchial tubes, so that portions of the lung escape the action of the gas. This, together with plugging of the bronchi with exudate, may lead to a condition of patchy collapse and emphysema of the lung.
The difference between the cedema caused by an irritant vapour and that caused by a non-irritant vapour, is that, with an irritant vapour, the distribution of the coedema is independent of posture, whereas with a non-irritant vapour, gravity and posture play a part. The post-mortem findings are not infrequently modified by the efforts at artificial respiration which have been made in many of these cases.
(Henderson and Haggard.)
As Henderson and Haggard' point out, the peculiar features of early pulmonary aedema-the stage of grey cyanosis-are due to unequal ventilation of the blood, with respect to carbon dioxide and oxygen. Carbon dioxide is more soluble than oxygen in the plasma surrounding the alveoli, and oxygen diffuses less readily through the pulmonary aveoli. At first, therefore, the exchange of oxygen is hindered to a greater degree than that of carbon dioxide, and the blood oxygen is diminished without any rise of carbon dioxide. The carbon dioxide may even be reduced owing to some transitory hyperpncea caused by the oxygen lack. The signs of asphyxia at this stage are not striking, but the condition may cause acute suffocation at any moment.
Treatment consists of intravenous saline solution with bleeding if there is intense 1 Henderson (Y.) and Haggard (H. W.), " Noxious Gases," 1927. venous congestion, and inhalation of oxygen and air under a properly fitting mask.
Medicinal measures are of little value-as also is oxygen unless properly administered.
In discussing the pathology of deaths under anaesthesia, I must briefly refer to the pharmacology of ancesthetics. Owing to the large volume of blood flowing through the central nervous system, the partial pressure of any gas contained in the blood rises to that in the nervous tissue almost immediately. The pharmacological activity is estimated by the concentration in the blood required to elicit any desired degree of anaesthesia, and 0 * 25 grm. of chloroform, 1 grm. of ether, and 2 * 25 grm. of alcohol will produce unconsciousness (Henderson and Haggard). The solubility of the substance in the blood determines its concentration, and it is interesting to speculate whether in some individuals, owing to an abnormality of blood-reaction, this solubility is increalsed.
The pharmacology is interesting in relation to pathological action. A carboxyl group usually prevents anaesthetic activity. Replacement of the hydrogen of the carboxyl group by a radical of one of the fatty hydrocarbons restores a mild degree of anesthesia, e.g., acetic acid is non-antesthetic, whereas ethyl acetate is slightly so. If a halogen is substituted for the hydrogen, the antesthetic activity is greatly increased, but its effect on other tissues is also increased. Chloroform affects liver, kidneys, and heart-muscle.
In discussing the causes of anaesthetic deaths in general, a short consideration of the accepted theories must be made. Bernard and Verworn note the similarity between anoxmemia and narcosis-and regard the condition as due to an inhibition of oxidative activity of the nerve-cells. This may account for the relative safety of nitrous oxide, which is a supporter of combustion. Meyer and Overton's hypothesis is that anusthetics increase the fluidity of lipoid cells. Their physicochemical relationships are disturbed with resulting narcosis. Others, e.g., Lillie, state that ancesthetics prevent ions from peuetrating the cell-membrane, and that death results when ions can no longer enter. Moore and Roaf say that they form loose compounds with the protoplasm of cells, and that anwsthesia is due to the activity of these proteins. Lastly, it is held that they affect the neurons or synapses, and thus the passage of impulses from one cell to another is impeded. As Henderson and Haggard, to whom I am indebted for a great deal of this theory, point out, the abolition of function follows the reverse order-the highest centres being the first, and the involuntary centres the last-to be affected.
Pathology of Deaths under Var-ious Ana3sthetics. Ethyl chloride causes unconsciousness when given in quantities of from 0 2 to 1 5 grm. per litre, and death when given in quantities of from O* 4 to 1 8 grm. per litre.
It has marked effects on blood-pressure. When the proportion of vapour in a closed inbaler exceeds 10 per cent., the blood-pressure falls and the heart becomes irregular and weak. Vagus inhibition of the heart is more likely to occur than with ether. Embley states that it requires nineteen times as much ethyl chloride as chloroform to cause depression of cardiac muscle, but only four times as much to cause vagus arrest.
Death, however, results from depression of the respiratory centre consequent on anoxeemia, and respiration always ceases before circulation.
I have had only personal experience of one case of ethyl chloride death. The post-mortem findings were those of asphyxia, but there had been considerable spasm of the throat muscles during induction. The heart was dilated and presented the appearance of death from auricular fibrillation.
Nitrous Oxide.-I have no personal experience of death from this anaesthetic when used for short ancesthesia, although I have had three cases of death when it has been used for longer operations. In these cases, however, the operations were of tgreat severity, and in my view the patient died of shock. Eighty per cent. produces a light antesthesia; 85 to 90 per cent. full narcosis; mixtures above 90 per cent. are dangerous, and with 2 per cent. of oxygen or less, slow poisoning occurs. With 4 per cent. of oxygen dangerous symptoms occur and respiration ceases. Here, again, respiration ceases before circulation. The pathological changes are an increase in the nitrogen of the blood-plasma, and a reduction in the carbon dioxide and hsemoglobin, and Casto reports a shortening in the coagulation time. These, however, return to normal in half an hour.
I am sure that death in these cases, when not actually caused by shock, is due to a mixture of asphyxia and anoxemia.
Ether.-The general action of ether is well known, but I may point out that ether is absorbed from the peritoneum, etc., after a time, and this must be remembered by those who pour it indiscriminately into wounds. It may be indirectly a cause of post-anesthetic bronchitis.
In cases of death under ether anmesthesia, the post-mortem findiDgs are variable. Nearly always there is some congestion of the upper respiratory tract and the trachea contains a little frothy mucus, not infrequently blood-stained. This varies according to the amount which has been squeezed from the lungs in the efforts at artificial respiration. I have not noticed that the heart stops constantly either in systole or diastole and I suggest that this fact, too, may be dependent on the restorative measures which are employed. There is, of course, always a strong smell of ether on opening the thoracic cavity. The lungs are often congested, but their appearance varies. There is often a good deal of cedematous fluid which can be squeezed from them-and this fluid smells strongly of ether. The brain is often pinker than normal and slightly cedematous.
Chloroform.-The post-mortem appearances of death under chloroform poisoning are well known. There is the strong smell of chloroform on opening the thoracic cavity, the congested lungs and dilated heart. In delayed chloroform poisoning, one meets changes in the liver and kidneys which are not unlike those met with in eclampsia.
When chloroform has entered by accident, as by a wrong Junker connexion, the changes in the tissues, such as burning, etc., are usually obvious.
Mention must be here made of the possibility of phosgene poisoning, which simulates hydrochloric acid poisoning and may be caused by bringing chloroform in touch with a flame. I have no personal experience of such cases-but in view of the heating appliances present in some of the apparatus used to administrate chloroform, a word as to this possibility is desirable. Violence during the first stage may cause exhaustion and an anoxeemic condition due to hyperpncea which may render the subject more liable to be affected by small doses.
Lastly, one word as to treatment. I am doubtful whether, considering the pathology of the condition, any stimulants such as strychnine, pituitrin, etc., are likely to be of any use. I know of no case in which they have proved of value. Death may in some cases be due to a combination of poisoning and an alteration in the ratio of oxygen to carbon dioxide present in the lungs. Under these circumstances, artificial respiration aided by an oxygen inhaler, and, if necessary, .5 per cent. o carbon dioxide added through a well-fitting inhaler, would seem rational. It can be of little use to have an ordinary small catheter in the patient's mouth. Time is of moment, one knows, but this seems a rational proceeding with regard to collapse under spinal aneesthesia.
Discussion.-Surgeon Captain A. D. COWBURN said that, speaking as a coroner, he could certainly substantiate many of the views advanced by Dr. Slot. The Departmental Committee, in 1910, dealing with the whole question, stated that an important distinction, which many people failed to realize, was to be drawn between death froin an aniesthetic and death whtle under an anesthetic. Death might take place from effects of shock, due to surgical manipulation or otherwise. It might result from toxsemia, or from the fact that the surgeon and anesthetist had been compelled to resort to desperate measures in the case of a person extremely Ill. In his (the speaker's) experience, death had rarely taken place as a result of 25 905 an overdose of anesthetic, i.e., through any fault on the part of the anmesthetist. The only exception to this statement was with regard to ethyl chloride. He had investigated over 100 fatal cases, and as a result he detested ethyl chloride. lie had seen its administration; he had even, as a resident, given it himself, though with fear and trembling. He had seen a death under it, and did not want to see another. His experience had been that when a death under this anesthetic had occurred it had been administered by a junior house officer or a house officer. Probably, in the hands of an experienced anesthetist, ethyl chloride would be safe; otherwise he regarded it as a most dangerous drug. He agreed that it was absurd to jump to the conclusion that a death was due to status lymphaticus merely because the Malpighian capsules of the spleen-or Peyer's patches in the intestine-were enlarged, or because there was an excess of lymphoid tissue here and there. The matter must be looked at all round, and, to justify such a diagnosis, all the pathological appearances mllust be present. Some years ago an eminent surgeon had told him that he did not believe in a " status lymphaticus " at all; the term had merely been invented to shield anesthetists.
His (the speaker's) answer to that was that he had had two cases of status lyinphaticus in which there had been no question of anesthetic at all. One case was that of a single woman, aged 25, who had come from Cheltenham, and while crossing the street after leaving the London terminus, had become confused by the traffic, and had just gained the other side of the street when she fell, in a state of collapse, and was brought into hospital dead. Post mortemii there were all the appearances of status lymphaticus, and there was nothing else. A brother stated that two other members of the family had died in a similar nanner. The other case was that of a young child, aged 5, who had been suddenly frightened by a large dog, ran upstairs, and was found there dead. No other condition than status lymphaticus was present. In both cases the post-mortem examination was conducted by a skilled pathologist. If " status lyinphaticus " was imerely a term invented to shield the amesthetist, how could those cases be accounted for?
He was interested to hear Dr. Slot say that, as often as not, death was due to surgical shock. Last week he (the speaker) had had a case in which a woman had been admitted to a hospital suffering from what, he was told, ought to be called an " abdominal crisis," in other words, she had the symptoms of acute intestinal obstruction. For this, laparotomy had been performed. The condition present was thrombosis of the mesenteric vessels; he had obtained a definite history. Chloroform and ether (2: 3) had been administered by an anaesthetist of fair experience. The moment the surgeon had begun to manipulate the nmesentery and to draw on the paralysed small intestine, the circulation had stopped and the patient had died. It was a very apt illustration-not the only one he could give-of the way in which surgical manipulation had caused death. He had known the same thing happen in cases of cancer of the intestine and of cancer of the stomach. He gathered that Dr. Slot regarded chloroforml as a dangerous drug; that was of course pure chloroform administered alone. Many years ago, when he (the speaker) had been resident medical officer in a hospital, it was taught that young children tolerated chloroform well, and that it could be administered to them with impunity, as also to women in labour. Subsequently he had been told by anmesthetists of large experience that under no circumstances would they consent to use pure chloroform. In conclusion, since February, 1928, when he had indicated to the Section the scheme he had sketched out regarding these cases, for a careful preliminary investigation, involving reports from surgeon and anesthetists, in spite of criticism he had never regretted the action he had taken. Most of these cases could safely be decided in the manner he had then suggested, without the necessity for a public inquiry. Dr. J. BLOMFIELD said that the question of deciding the cause of death under an anaesthetic was often a difficult one. Dr. Slot and Surgeon Captain Cowburn had been almost too kind to the anaesthetist. Taking, e.g., the death which occurred at the end of a long operation, how could one say that it was due to surgical shock, and that the anesthetic played no part in it ? It was a complex matter, and probably both factors had contributed to the death. The difficulty was that the more responsible the anesthetic was for the death, the less indicative would be the post-mortem findings. If a healthy individual inhaled chloroform, and, before being operated upon, died, the anesthetic must be blamed for his death, as it had been the only extraneous agent in the matter. But post mortem probably nothing would be found to indicate the cause of death. What, in Dr. Slot's opinion, was the cause of death in catastrophes under spinal anEesthesia? Most anesthetists believed that death was due to the extreme action of the spinal anesthetic in lowering the blood-pressure. Re did not agree with Surgeon Captain Cowburn as to the dangers of ethyl chloride; he had used it for a long time, and he knew others who had done so, and neither he nor they had had a moment's anxiety with it. There were few things he would leave out of his bag with more regret.
Dr. C. F. HADFIELD said that with regard to spinal aneesthesia, he had induced this many times, and had seen two or three deaths from it. These were characteristic. The patient gradually became blue, and respirations became slower. He had not seen ascending paresis of the respiratory muscles. On trying artificial respiration it was impossible to get air into the lungs, nor did air enter when an endotracheal catheter was passed, and oxygen was allowed to impinge under pressure. Physiologists had told him that an analogous condition was observed in animal experiments when an animal was poisoned with histamine. The condition seemed to be a violent contraction of the muscles of the minute bronchioles, a sort of asthma. Adrenalin was efficacious in bringing the patient round, and it was useful in asthma also. He agreed with what Dr. Blomfield had said as to ethyl chloride. He had been using it many years, and, with two exceptions, it had given hinm no anxiety; at the time of those exceptions he did not know so much about the drutg as he did now. Its potency was not always impressed upon students sufficiently. He had seen a student giving more ethyl chloride when the patient was already deeply under. It was very rapid in its action, and he did not allow a further quantity to be given until the pupil had definitely commenced to contract. That " status lymphaticus " had been now decently buried-the impression given at an important pathological meeting recently-was quite at variance with his own experience. Once he had had an extraordinary escape in this respect. He was giving a small quantity of open ether to a baby, and the minor operation was just finished when there was a stoppage of breathing and pulse, and he thought the child was dead. He performed artificial respiration, shook the child, etc., and breathing and circulation re-started. A few weeks later, the child was taken to the North of England, and after a feed from the bottle had rolled over in his cot and died. Death was due to status lympha&icu §, and the pathologist who performed the autopsy was with difficulty convinced that the child had ever had an aneesthetic. It was probably a unique instance in which a child with this condition had collapsed under an anesthetic, had been resuscitated, and had died from the complaint without obvious reason at a later date.
Dr. C. LANGTON HEWER said he thought that the danger of ethyl chloride had been over-stressed. At the Queen's Hospital for Children more than 2,500 patients per annum were anesthetized with ethyl chloride, administered in about two-thirds of the cases by residents who had had no particular experience and there had been no fatality during the past ten years, i.e., during 25,000 consecutive cases. If due care was taken ethyl chloride was a most valuable anaesthetic agent.
Dr. Z. MENNELL said that with regard to status lymphaticus, he had had just the reverse kind of case to that which had been mentioned. It was the case of a child who had fallen from a cliff on to some rocks and sustained a depressed frcture of the skull. He saw the child some time later on account of fits, and he was sure at once that the case was one of status lymphaticus. He did not give anything except oxygen, blown through ether. The child had died on the table. Fortunately he had warned the relatives that there was grave additional risk. Had Dr. Slot microscopically examined the heart, liver, lungs, and kidneys in cases of death under anaesthetics ? There was now a series of five cases of profound peripheral dilatation of all the minute blood-vessels; the' blood was drained off into the tissues, while the large blood-vessels of the body were comparatively empty. Three years ago he had reported to the Section an interesting case of fat-embolism. He had heard of another recently, but the specimens of that had not yet been received. The death had been exactly like that of an old person failing after a prolonged illness. The patient had recovered from the ansesthetic and was talking when he suddenly went pale in the manner of old people dying. At autopsy the blood-vessels were found filled with liquid fat. Ethyl chloride was dangerous.
It was still used at St. Thomas's Hospital, mainly in the Out-patient Department, but house surgeons and residents had been forbidden to use it in a closed inhaler. On a mask ethyl chloride was not so unsafe as in a closed inhaler, as the vapour was not so concentrated. Its danger lay in the fact that comparatively inexperienced men did not realize how potent it was, and how quickly it acted. Often, too, there was trouble with its use, due to spasm of the masseters. Surely Dr. Cowburn was a little hard on chloroform! He (the speaker) agreed that whatever could be done with chloroform could be done with ether, if the administrator was skilful enough, and with greater safety; but there were cases in which a light chloroform anwesthesia was essential. If a surgeon, injecting a nerve with alcohol, wanted a response when the needle entered a nerve, it was difficult to get such response with ether, whereas it could be obtained with chloroform. He (Dr. Mennell) was now using more chloroform than formerly, and did not think any greater risks had been run. Dr. Cowburn had instanced a patient dying when the surgeon put his hand into the abdomen when chloroform and ether mixture had been given. If he (the speaker) had been that anresthetist he would have felt guilty, as he would have considered that the patient was not deeply enough under; there would have been less reflex shock if he had been more under the aniesthetic.
Dr. ASHLEY S. DALY (President) said he regretted that Dr. Slot did not conduct the postmortem examinations in the area in which he (the President) did his work. His own experience had been that when death occurred under an anesthetic nothing was found post mortem, and it made him wonder whether coronary thromboses and pulmonary emboli had been overlooked. The report always said that nothing was found at the autopsy, and that death was due to shock. His views as to ethyl chloride corresponded with those of Dr. Mennell. Why use it when other forms of anesthetic were less dangerous ?
Dr. SLOT (in reply) said that status lymphaticus had been extensively investigated by the French school. It was a factor to be reckoned with. Dr. Blomfield said he had recognized a case before death; how much more accurately could it be recognized in the face of the findings he had mentioned ? Probably it was not one condition but several, and these he combined under the heading "thymic death." Much work had been done on the thymus gland, in dogs e.g., on its relation to sexual disorder, to eunuchism, calcium metabolism, etc.
The part it played in endocrine diseases was not known. Its presence was certainly a factor, but only one factor, in status lymphaticus. With regard to the case of status lymphaticus in which the patient had survived one anesthesia and subsequently died: those who attended Compensation Courts knew of those cases in which there was a delayed action of gas, and he did not see why there should not be the same result from an anesthetic. Delayed chloroform action was recognized. Certainly delayed pneumonia occurred, as did changes in metabolism, though these were not so well recognized. On the subject of ethyl chloride, there were two schools, one considering it a safe drug, the other considering it unsafe. It was toxic to animals, even in a state of low concentration, like the chloroform group. Wherever a halogen group was introduced into an anesthetic group, the danger was much increased. Dr. Mennell had spoken of spasm of the masseter muscles; spasm of other muscles occurred also, including those of the bronchi.
It was said that in ethyl chloride death there had been pulmonary collapse.
Spinal anesthesia was a broad subject to deal with now, but, in a general way, Dr. Hadfield had answered the questions about it. It was not certain what was the cause of spinal anmesthesia death. Sherrington had shown that in the monkey the effect of cutting the spinal cord was the same as that of administering an anesthetic; there was an acute lowering of blood-pressure which would drop twenty or thirty points. With this lowering there was a retardation of the heart, engorgement of the base of the lungs, and an acute shocked condition. Another cause was delayed respiration. Stovaine and allied derivatives acted markedly on the spinal centres. It was said that the previous injection of magnesium sulphate would stop that action, but he was not able to confirm this statement from his own experience.
He had made microscopical examinations in many cases in which the patients had died under anmesthetics, and the findings had varied. Much depended on the age of the patient, and what efforts had been made to restore him. What was found in the heart depended on whether that organ had been squeezed vigorously by the surgeon; whether the lungs had been interfered with by prolonged efforts at artificial respiration, and what had been the posture. Generally he had found fatty degeneration of the heart and engorgement of vessels.
In some cases there had been necrosis of the kidneys, though it was not possible to say whether that had been there previously or not. In some cases the patient had been suffering from a toxic condition for a long time, and then the effect of the disease, as well as of the anaesthesia and the manipulation, must be reckoned with.
The histamine-like effect was very interesting. Two years ago he had been engaged in research on histamine reaction. If histamine were injected into rabbits, a hyperglycemia was caused, like that produced after large doses of cbloroform. There was also a peculiar allergic contraction of plain muscle, such as in asthna. There were many points of analogy between the histamine action and the effect seen in spinal annesthesia.
